Artist's drawinig of operation. At upper left the aorta has been encircled wvith a heavy ligature and is retracted to the right. The small pulmonary artery lies posterior and to the left. In the upper r;ight sketch the pulmoonary artery has been occluded, opened, and the anastomosis eith the prosthesis begun. The lower left drawing shows -the partially occluding clamp on the aorta, and the start of the aortico-Teflon Anastomrosis. At the lowver right the prostheses is shown after completion of( the (aortic an.d p,lmonary acrtery anastomoses.
artery in order to enlarge that structure over a period of time. This report describes the development of sucfh a, procedure in the laboratory and the results of the clinical application of the operation in six patients.
Materials and Methods
The operations to be deseribed were performed in 15 mongrel dogs weighing 12 to 30 Kg. These were anesthetized with penitobarbital, and posi-' tive-pressure respiration was used. Exposure was through the third intercostal space on the left side. The operation consisted in creating a shunt between the aorta and the pulmonary artery inside the pericardium.
In five dogs a direct aortico-pulnhonary artery shunt was created by anastomosing the aorta to the pulmonary artery in side-to-side fashion, with use of partially occluding clamps on these vessels. This technic was unsatisfactory, however, because the clamps were awkward to apply and the anastomosis was difficult to make. All these animals died soon of bleeding. An intrapericardiac aortico-pulmonary artery shunt was then made in 10 dogs with use of a woven Teflon prosthesis 3 
Results
Two of the 10 dogs died of bleeding. The remaining eight survived without evidence of cardiac failure and appeared normal. There were no thromboembolic phenomena in any of the survivors. Examination of the graft in animals killed up to 6 months later revealed it to be sniooth-lined, patent, and free from clots. One dog is being observed as a longterm survivor. Retrograde aortogram in this animal after 1 year revealed the shunt to be patent ( fig. 2) 3) . He was markedly improved following surgery and has continued well and active, the hematocrit level 10 months later being 50 per cent. Changes in his pulmonary vasculature can be seen in conventional chest x-rays. Whereas he had been almost chair-bound before surgery, he is now very active. A loud to-and-fro murmur is apparent on a phonocardiogram ( fig. 4 ). There has been lno evidence of cardiac failure. A 3/8-inch prosthesis was employed in making the shunt in the oldest patient, a 14-year-old girl with tetralogy of Fallot. Despite this large shunt, she has done well without evidence of cardiac deconipensation. Only in the infant 2 months of age was it necessary to use digitalis postoperatively.
Discussion
The operation described has been successfully applied in dogs and has proved to be of benefit to eyanotic patients. In patients, it has been performed through a midline sternotomy incision. In all but one case the main pulmonary artery was occluded proximally at its origin and distally close to its bifurcationi to permit excision of a button of pulmonary artery at the site of construction of the anastomosis with the graft. In one case it was necessary to apply a partially occluding clamp on the pulnionary artery, but this was not difficult technically.
The operation is more easily performed than the Blalock-Taussig or Potts procedure.
It may have advantages over these two operations: (1) blood delivered into the main pulmonary artery should lead to enlargement of AORTICO-PULMONARY ARTERY SHUNT this structure; (2) the shunt is easily accessible for interruption when subsequent complete correction (in cases of tetralogy of Fallot) is carried out; (3) the main pulmonary artery rather than one of its branches is used for the anastomosis, and this is usually a larger vessel, especially in infants; (4) the operation is performed through a midline sternum-splitting incision so that entry into a pleural space is avoided. Thereby pulmonary complications are decreased and interference with important collateral bronchial blood vessels is avoided.
The disadvantages of the procedure are, first, that the pericardium must be entered. This may lead to fibrosis which may make subsequent cardiac surgery more difficult. How bing, his hematocrit value renmains less thail 50 per cent, and he is generally well.
The operation should carry no more risk than a Blalock-Taussig or Potts procedure and is tlhought to be another, perhaps better, method for increasing pulmonary blood flow in cyanotic infants and children.
